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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) ruiACTtiPb j\nn pemohta obcaahijx kojiohh 

(57) Abstract: 

MrjoCpcTeHHC othocmtch r oGnacxH 6yperoiH w flo6t>p»i nc(JrrH h rooa. d moctiiocth r TexHHKe h TexHO/iorwn 
RannTajibHoro pewofrra cKBawjiKW. Ue/ib - noBbnncHnc HaACJRHOcTH peMOHTHO-BoccxaiioBirrejitiHMX pa6oT 
3a c^er 3acm«Tbi repMern3Hpyion;ero noRpbnwi c coxpaneHMeu repueTW3anwH kojiohhi>i no ecefl j\nvmc 
HanOTseHHoro ruiacTbipH. &fih 3toixj oh cna6*5CH npcAoxpajorrejibHbCMM uaiimeraMM, uaRCHMa/ibiibiM 
HapyXHbrii miawerp ROTopbix npeBbnnacT HapymHbrft ^waMeTp ROJibi^eobLX a/jeweii-roB, npw jtom 
npcAOXpaiiMTCTibHbic MaiuECTbi paaMcmeKbi Mem/ry ROJibueebCMM aneMeHTaMM repMeTH3wpyioii;erx> 
noKpbiTiw c 3a3opoM c BfQMOjRHOCTbJO b patioMeM nafiomeioiH ncpeKpbiTWH 3a30pOB c yMeHbOieimcM 
HapyjRHoro jjitaMerpa npe^oxparorrejiLMbLX wamiteT ro HapymHoro BTfauerpa KonmeBbix 3/icmchtob. 4 vui. 
blblbll 
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Description [OaecanHe H3o6peremi5iJ: 

H3o6pcTamc othochtch r o6/iacrn 6ypeuHH h Ao6bmsi iie^mi n raaa 11. b qacTHOCTii. k tcxkhkc h 
TexHojiornw KariMTanwioro peuoHra ckh£l»mhw. 

LJenbio M3o6pcTCHiw HonwercH noBbinieHMe h a/^e jkh octw poxiOHTHn-BoccTaHOB^reriKHbLx pa6or 3a ener 
oaimrrtxi rcpMCTM3KpyKxmcr>o noRpwrwi c coxpaHCfmcM repMeriraaHHM Ranoraibi no Dcert jxjrvnie 
HajiomeHHora luiacTbrpH. 

I locTaaneMRan qcm» nocTttraercst Tew, tiro nnacTbrpb fl/in pewoirra o6cajpnjx rohohh coctojtojkm ho 
npo^anbHo-ro^pwpoBaHHoa Tpy6bi c HapyxiibQJ repuerH3wpyioiAHXi noKpbnmeu, BbmcnHeHHbXM W3 HaSopa 
ROTibixcBbix ajieueHTOB. paciMuioiKCHHbix tvjonb Tpy6bi c saoopou Apyr oTHocirrcnbtio /jpyra, en a 6 men 
npe^oxp aimreji bHM mm MaaweraMM. MaKCMMajibHbiM napyKunjft ^Hawcrp Roropbix npeBbimaeT HapywHbrn 
AHauerp KanbucBbiX aneueirroB, npM aroM npe^oxpaHHTcnbHbte uaimeTU paoue^cuu Mem^y KojiLj|enuvai 
3neucnTaxof repuerH3wpyiomero noKpbiTwi c 3a3opaMM c no^MOTRHOCTbio b pafoueu nonoweuwn 
nepeKpbiTun 3a3opoB c yMcnbraeHncu napymnoro Awanerpa npe^oxpai orren min x uaHmrr a° HapywHoro 
UMaMerpa Ko/ihueobtx ancMCHTOB. 

ripM TpaHCnOpTHpOBKe THKOIXJ IlHaCTblpH B KOJIOHHV o6caflHblX Tpy6 KOHTaRT ePO CO CTCHKOM KOJIOMHbi 

ocymecTBJi5ieTCH nepe3 MaiLaeTbi, pa3uetneHHbie b 3a3opax MC^^y Roribi;eBbivfM repuenrawpyionxjiMM 
aneMCHTaMM Ha onpeACJiCHHOM paccTOHHHM Rpyr ox APY^a no Bceft ^imhc nnacTbipn. 

MaHAera BbtnojmeHa b bkac numm^pa c nocTOHHHbiM mm ncpeMeHHWM no ee jxnmic njiaverpoM h 
tojtiamiiow CTeimn. HaHfxvibmKH A MaueT P naHjKeTbi npeBbnnaex Hapyxuibnt onucaHHbrfi ^wawerp 
KonbueBoro repMCTH3Mpyioiqero ancMCHTa. 

Annua uaiimeT Bbi6irpaercH xaxMM o6pa30M. Hro6bi npw pa3McmeHMH wx Ha luiacrbipc Mcmfjy 
repMCTHOHpyTotoHMH ancMenraMM coxpairancH <J>yHKiDioHanbHbiH 3a3op He TOJibRO npw TpaHenopTwpoBKe. ho 

II npw pacmMpeHHM miacrbrptt b kqjiokhc. 

PaccTOHHMe ucmjjy MamfceTaxtH h wx RanMMecTBO paccuirrbiBaeTCH b 3aBHCHMocni or jyiMHW itnacrbipH k 

KpWBH3Hbl CTBOJia CRBaJKUHbl. «TTo6bl npw ROHRpeTHblX MX 3HaweHJ15DC HCRJnOHHTb ROHTEKT 

rTpwexH3Hpyioiuero noRpbrmn nnacTbipH c EonoHBOft h ero paopymeime. 

KoH^nrypaiiHH Matu&eT, <}>w3WR0-MexaHHMecRwe cBowcrea m npoMHOCTHbie xapaxTepwcrMKH MaTepwana W3 
KOTOporo ohm H3rxrroaneHbi, no3Bori*uoT ooecnewrb wx u;enocTHOCTb npn A HMJKeHMM nnacrwpH b 
cRBamytHe. a npn ero pacnntpeHiDi RefyophaspoB&TucH d pa^ManbHOM HanpaaJicHMH flo buihuhhu paBHow 
Tomniffle repMeTM3npyTomero noRpbiTHfl ruiacTbipfl, HCKjnonaH AonojuoiTenhHyx) noTepio npoxoAHoro 
cemeHMH KonoHHbi o6caAHbuc Tpy6. 

Ha (J)nr. 1 H3o6paxeH luiacTbipb 1 c o/jerbiMH Ha Hero npefloxpaHMrenbHbiMH MaiuKeraMM 2, cnynieHHbCH b 
oocaAHyio KonoHHy 3: Ha ^ht. 2 m 3 npo/jojibHbie w nonepeMHbie cchchwh Ma>i»eTbi; Ha 4>ht. 4 BapwaiiT 
BO3MOJKH0ro H3roTOB/ieHMH MaHmeT. 

Maamera (4>hp. 1 3) H3POTaajiWBaeTCH c nepeMCHHbiw no ee p/nme fluaMeTpowi c oflMHaKOBOft Tomq^Hon 
crenKM no nceuy ccuemoo paBHOd itrm 6jih3roA TomnwHe repMeTH3npy»mero noRpbinxH nnacxbipH. Ma 
ROHueobix yMacTRax 4 ee BHyTpeHHHft A^awerp sbaiojiHeH c KomycoBbox flonycKOM no othooichmio r 
HapyMHOMy AwaMerpy njiacTbipH. B cpeAHcn MacTH 5 A^aMeTp MaHMCTW yBe/rwMHDacTCH 6e3 HOMeiieniui 
Toncvaibi cTeHKH a° paswepa Ha 3 4 wou npeBwraaxxnero nMaweTp repMenf3HpywiAero KOJibueBoro 
3/ieMeHra 6. b pe3y/ibxaTe Hero b xcjic MaHJKerbi o6pa3yexc« noAnyrpeioie. 

nepexoAbi 7 or 6oJibniero AHaxerpa r uetibnieMy BbmonHeHbi rohmmcckmmm c yrnoM npw ocpuiMHe Konyca 
ucHbmHM 45°. Me?RAy repMeTHROM 6 m MawRCTofl 2 HMeercw 3a3op 8. Ilnacxbipb cnycRaercH b cRsaxMHy 
na mraHre 9. 

nn acTbtpb co6npaercpi h ycTaHaBmiBaeTCH cjitpyionxeaA o6pa30M. 

ManxeTbi 2 o^eBaiOT Ha nnacTbipb 1 c HaxHroM, uto o6ecnewBaeT wx y^epmamie Ha new. 3axeM Ha 
njiacTbipb HaHOCHTCH repMeni3Hpyiomec noKpbiTwe 6 b bmac RonbueBbix aneweHTOB tekhm o6pa30M, MTotfbi 
MejRAy hhmm h m slhjr cTaMH 2 ocTaBajicR 3a30p 8. rioc/ie 3Toro iviacrbipb Ha mraHre 9 onycxacrcH n 
o6caAHyx) Tpy6y k Mccry ee nerepMeTHMnocTH, h pacnmpnercH AopHKpyMmen rcnoBKOH ao iuiOTHoro 
KOHTaxTa oo crreHRnfl oocaAHOil kojiohhhi. 

TpaHcnopTHwe ra6apHTHbie pa3Mepbi nJiacrrbipH o6ycnoBJieHbi paiMepavm npcAoxpaHHTejibHbix Manwer m 
noaroMy npM jxfjnmcnyui ero » kojiohhc RoiixaRT repMeTMOitpyiomero noRpbiTHn nnacxbipn co ctchkumh 
o6caA»bix rojiohh KCR/notieH, qro o6ccne^HBaex ei^o coxpaHHOCTb. 

MaHweTW H3 roTaHJin BaioTCH M3 m a -rep wan a A 0^r^a ' ^0l^T,0 3nacTHMH0iX). vnx)6w He iipenmxrrBOBaTb 
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pacaiKpeHMio njiacrbip* o kqhohhc h hc cojflaoaTb npw 3 tom 3Ha«HTCJibHbix flonoranrrejibHux ycw/nai h d 
to »e spew* rtocra-rouHo npoHUOi-o. cnoco6noix> coxpaiarrb reoMcrpHMccKyio <J>opMy o rrpoucccc 
TpancnoprsipOBRH imacTupfi r uecry Hapymemw kajiohhw. nanpHwep. nwimnwcna turn dcoottw. 

npw pacinvipeinm luiacrup* uaiuaerw oa ewer noAiiyTperotrt, odpaaywimix cjaoop 10 mcwaY M 
luiacrwpcM h kohkmockhx nepexoaoo. KCRjuowajomux o6pa30B3HMC CHJiaAOK. A«|)opMHpyioTCH b paananbHOM 
Hanpaanefflw h npHHUfuaiOTCfl R ctchkc lUiacxbrpH. nocKOJibRy Tomuraia ctchkh uaHmer GracoKa TO/in^aie 
rcpMerti3Hpyion;cro noKpbiTJW, flononrarrcnbROft norcpw npoxoffnoro ccmchur kojiorhm d Done ycranonro! 
ruiatrrbipn hc npoHCXOAvrr. 

McnoJibooBaHMC npcAnomcKHoro anacTwp*. ch a6 jk ckhoto npefloxpaHUTcnhHbiMH MaH^eraMM ncoaviMT 
npcAynpeAMTb tpchmc ixpMCTM3wpyioincro noKpbiTHH o ctchkh kohohhw. coxpaHMTb cro nwiocTHocrb h 
o6ccnemrrb na/;t>Kjn>rrt peuoirr HerepMrnroibDC o6ca#Hi>ix kcjiohh. LiUbU blblbl2 blblb!3 
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Claims [Qopiiyjia H3o6peTeHanJ: 

rtnacTtjpb Ann pcMOtrra ofcaAHbix kojiohh, coctohii^ hd npoAonuno ixxfrpHpooaimofi Tpy6w c napy>RHbiM 
repueTii3Hpyion?iM noKpbiTHew, BbmajmeHHUu wo Ha6opa KonhueBbix arieweHTou. paciio/io«eHifbix e^anb 
Tpy6bi c 3a30poM othocwtoibho jjpyr ^pyra. oT/nwajomMMCfi tcm. «rro. c uenuo noi«Jineim;i HaAeMCHoent 
pcMOHTHQ-DoccraHOBHTcnbHbix pa6oT 3a curr samirrbi repMcnrawpywmcro noRpbrrwH c coxpaHCHMcw 
rcpMCTM3amm KanoHHbi no occA ahkhc Hanomcmioro imacTbrpH. oh CHa6men npcAoxpanHTcntHbtMit 
uaiuKeTavci, uaKCiouanbHUM HapyaHwit jjyauerp ROTopbtx iipeBtainaer HapymHbiii flwaMCTp KOJibueBbix 
^jieucHTOB. npw yroM npefloxpamrrcjibHbie uaiuserbi pa3uen;eHbi uempy Konmeajuw aneueHTawn 

rCpMCTH3HpyiOlACrO nOKpblTHH C 3a30paMH C B03M0M«0CTbK> B pa60HCM nanOJKCHHH ncpCKpWTM« 3O30pOD c 

ywcHbincHMCM Hapywuoro AHawcTpa npefloxpaHMToibHboc Maiuxrr ro HapywHono /jwaMerpa KonhiieBbix 
3/ieueHToe. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 
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[see source for figure] 
Drawings: 



Fig. J 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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